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Electrostatic Filter for Flue Case* 



The invention relates to an electrostatic filter for a floe 
gas, for the exhaust gas of heating plants in particular. 

The increase in non-industrial heating plants, of oil-f ire d 
heating in particular, as well as the justified demands for 
maintaining the purity of the atmosphere also make it 
advisable to clean the exhaust gases originating from non- 
andustrial heating plants. In order to be accepted, a 
precipitator suitable for this purpose must in particular be 
economical to acquire and to maintain. 

Electrostatic filters for the precipitation of incombustible 
and unburned solid and liquid particles from flue gases 
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produced during the combustion of solid, liquid and gaseous 
fuels are known in various embodiments. Known in particular 
are two-stage electrostatic filters operated at high 
voltage, which include a filter chamber having an inlet 
opening for the gas to be cleaned at the foot of the chamber 
and a discharge opening for the cleaned gas at the head of 
the chamber and several grounded, tubular precipitating 
electrodes situated in the chamber at a distance from one 
another extending in the flow direction of the gases and 
energized electrodes situated concentrically within them, 
which have corona discharge points at their open ends facing 
the inlet opening for the gas. In the non-homogeneous 
electrical corona field of the ionization zone of these 
filters, the solid and/or liquid particles contained in the 
gas to be purified have unipolar charges and are 
precipitated out of the gas in the homogeneous static field 
of the precipitation zone. 

The filters must be cleaned from time to time, meaning that 
the particles deposited on the precipitating eletrodes must 
be removed. In industrial plants, this is done by shaking or 
beating, using devices installed specifically for that 
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purpose or even by washing the filter. The known cleaning 
measures are too expensive for non-industrial use. In 
particular, sticky residues from the combustion of liquid 
fuels can only be removed incompletely in this manner. In 
addition, the washing of such a filter raises wastewater 
problems. 

The object of the present invention is to create an 
electrostatic filter for the precipitation of solid and 
liquid particles from the exhaust gas of non-industrial 
heating plants in particular, the acquisition and 
maintenance costs of which are kept within reasonable limits, 
and which are easy to service. " 

According to the present invention, the objective is 
attained using an electrostatic filter which is made up of a 
filter chamber having an inlet, opening for the gas to be 
cleaned at the bottom of the chamber, an outlet opening for 
the cleaned gas at the top of the chamber, several grounded, 
tubular precipitating electrodes situated in the chamber at 
a distance from one another, extending in the flow direction 
of the gases, and energized electrodes situated 
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concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas, 
characterized in that all energized electrodes positioned on 
a frame extending above the precipitating electrodes and 
suspended in the precipitating eletrodes can be removed 
jointly from the filter chamber after a hood sealing the 
filter chamber is lifted off. 

The possibility provided according to the present invention 
of removing the energized electrodes from the opened filter 
chamber makes it possible to clean both the energized 
electrodes and the precipitating eletrodes by hand, using 
brushes designed in an appropriate manner, i.e., with the 
least equipment expense, and in a more thorough manner than 
is possible with customary cleaning measures. The individual 
electrodes may be scrubbed In succession using a single 
brush; however, it is also possible to clean several 
electrodes, or the entire electrode bundle, if necessary, at 
once using appropriate brush sets. 

In another embodiment of the invention, the ends of the 
precipitating eletrodes facing the outlet are widened and 
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the widened ends of the precipitating eletrodes are i„ flush 
contact with one another, covering the intermediate spaces 
between the*, and are enclosed by a sleeve, which screens 
the remaining space between the filter chamber wall and 
electrode bundle so that the all of the gas inevitably 
forced to flow through the precipitating eletrodes is 
subjected to cleaning. Advantageously, the preci P i tating 
eletrodes are expanded to form a hexagonally shaped bundle 
This results i„ the greatest packing density of the 
electrodes and thus the optimal remaining flow cross- 
section. 

The function of the electrical conductor for the energized 
electrodes may be taken over by the common mounting for the 
electrodes supported on insulators situated in the filter 
cha^ex, namely the frame and the crossbeams situated on it 
that support the electrodes. 

For safety reasons, a switch interrupting the electrical 
connection between the energized electrodes or the frame 
^porting the electrodes and the voltage source when the 
hood is lifted off can be assigned to the hood sealing the 
filter chamber. 
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In order for the abraded particles from the precipitating 
eletrodes to be removed from the filter chamber, the bottom 
of the filter chamber advantageously goes into a funnel 
having a slide gate, from which the abraded particles may be 
filled into paper bags, for example. 

The filter is situated between the smoke flue and the 
chimney. A. choke valve provided on the inlet side can be 
used to interrupt the entry of exhaust gas into the filter 
chamber and a choke valve provided on the , outlet side can be 
used to interrupt the effect of the chimney draft on the 
filter chamber. A rectifier provided for that purpose 
supplies the high-voltage required for the energized 
electrodes. 



The filter can be designed individually for the combustion 
systems for which it is provided. Even though the filter is 
provided preferably for non-industrial heating plants, this 
does not rule out its use in industrial plants in which flue 
gases to be cleaned arise. 

The invention will be explained in greater detail on the 
basis of the drawings, in which: 



309833/0668 



- 7 - 



Figure 1 shows a vertical section through the filter, 

Figure 2 shows a section along Line II-II in Figure 1, 

Figure 3 shows the top view of a precipitating 
eletrode. 

Figure 4 shows a view of the corona-discharge points 
of an energized electrode, 

Figure 5 shows a brush head for the precipitating 
electrodes. 

Figure 6 shows a brush head for the energized 
electrodes.. 

The filter includes a filter chamber 11, through which gas 
to be cleaned flows in the direction of the arrows drawn in 
Figure 2, the gas passing through annular zones 12 between 
the bundle of precipitating electrodes 13 situated in the 
filter chamber 11 and energized electrodes 14 situated 
centrically in relation to precipitating electrodes 13. 
While passing corona discharge points 141 of energized 
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electrodes 14 r the suspended matter present in the gas - 
solid and/or liquid particles as combustion products or 
residues from the incomplete combustion - have unipolar 
charges and the unipolar charged particles are then 
deposited onto the inside wall 131 of precipitating eletrode 
13 . 

r In order to maintain the effectiveness of the filter # it is 
necessary from time to time to clean the precipitating 
eletrodes 13 in particular, to which the precipitated 
particles are deposited. To this end, energized electrodes 
14 are provided to be removable from filter chamber 11 and 
accordingly from precipitating eletrodes 13, which allows 
precipitating eletrodes 13 to be cleaned using brushes 
according to Figure 5 and energized electrodes 14 using 
brushes according to Figure 6. The removal of energized 
electrodes 14 from the filter chamber 11 is made possible in 
that the top part of the filter chamber 11 is designed as a 

^removable hood 111, and energized electrodes 14 are 
suspended together on a support construction consisting of a 
frame 16 and crossbeams 161 situated on it, which can be 
removed from the filter chamber 11 after the hood 111 is 

lifted off. 
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Energized electrodes 14 are connected directly to the 
voltage source, not shown, by conductive crossbeams 161 and 
a conductive frame 16, which is connected (17) to the 
voltage source For reasons of safety, care is taken that 
contacts 162, 171 are disconnected when the hood 111 is 
lifted off. 

The outlet-side hexagonal widening 132 of bundled 
precipitating eletrodes 13 and their enclosure by a sleeve 
18, which fills the open space between the filter-chamber 11 
122 and the bundle of electrodes, assures that the entire 
amount of gas entering annular spaces 12 flows between 
precipitating eletrodes 13 and energized electrodes 14. 

The deposit brushed off from the precipitating eletrodes 13 
is collected into a funnel 113 formed on the filter chamber 
11, from which it may be filled, for example, into paper 
bags . 
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Claims 

|I7J An electrostatic filter comprised of a filter chamber 
having an inlet opening for the gas to be cleaned at the 
bottom of the chamber and a discharge opening for the 
cleaned gas at the top of the chamber and several grounded, 
tubular precipitating eletrodes situated in the chamber at a 
distance from one another, extending in the flow direction 
of the gases and energized electrodes situated 
concentrically within them, which have corona discharge 
points at their ends facing the inlet opening for the gas. 
wherein all energized electrodes positioned, on a frame 
extending above the precipitating eletrodes and suspended in 
the precipitating eletrodes can be removed jointly from the 
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filter chamber after a hood sealing the filter chamber is 
lifted off. 

2. An electrostatic filter according to Claim 1, 
wherein the ends of the precipitating eletrodes facing the 
outlet are widened and the widened ends of the precipitating 
eletrodes are in flush contact with one another, covering 
the intermediate spaces between them, and are enclosed by a 
sleeve, which screens the remaining space between the 
filter-chamber wall and the electrode bundle. 

3. An electrostatic filter according to Claim 2, 
wherein the precipitating eletrodes are widened to form a 
hexagonally shaped bundle. 

4. An electrostatic filter according to Claims 1 through 3, 
wherein the frame provided over insulators situated in the' 
filter chamber including the crossbeams supporting the 
energized electrodes and the crossbeams are the electrical 
conductors for the energized electrodes. 
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EleJctrofilter rur Bauchgase 



Die IJrfiaduag betrifft einen Eleitrof liter fur Bauchgas 
inabesobdere far da* Abgas von ITeisungaanlagen. 



Die Z unah«e von uiohtindustriellen Heisungsanlagen 
beaondere von Olhei zlm ™,_ einerseits uad die * 



seits legen ea 



nach 

auoh 



i ins- 



ten Porderungen naeh fielnhaltung der At*osph3r, 



berechtig- 
e anderer- 



z« sorer eii . iMt» Vi»-f« ^ . . .. 



serge*. Bin dafttr geeigneter Abacheid 



fflr eine Beinigurig der von 



Abgase 



er nuB, un eioh' 



— f OJ.V 

einsufuhren, Inabeeondere preie.ert In der Anachaffung 
ill der Uhterhaltung sein. 



flirt erhaltung 



und 
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der 



Terbrennung TO n festen, fliissigen and gasf oraigen 
Brennetoffen entsteheaden Bauobgasen sind In verschie- 
denen AuefSh^sforaen betannt. Betannt sind inebeson- 
dere zweistufige, ait Hochx*annung betriebene-JBlektro- 
filter, bestehend aus einer FUterJcaamer 
trittsoffnung fur das zu reinigende 



mer imd einer 



Austrittsoffnung 



nit einer Bin- 
Gas am Jufl der Kam- 
fttr das gereinigte Gas 

von in der Kammer 



am Kopf der Kammer and einer Mehrzahl 
i« Abstand voneinander angeordneten, sich in StrSaung^ 
richtung des Gases erstrecJcenden, geerdeten, rohrfSrmi- 



gen 



* — 

ITiederschlagseleJrtroden sowie Iconzentnriech 



geordiieten spamiuiigsfQhrendeii Blefctrodbn 



darin 



an- 



» die an ihren 



Bixrtrittsofifcung rur das Gas sngewandten Ba- 
in inhoinogenen elefctrischen 



freien, der 

den SprQhspitzen aufweisen 

SprUhfeld 

. — jfAiter werden die 

1« m relatgenaen Gas enthaltenen fasten aad/oder flflart- 
«aa Partttel «ntpo la r aafgeXadea and i* Wgen atatisohaa 
der ^saaeidu^ssoae aas de. 8ae niedergescala^. 

Dla Klte*..^ Ton zett m zelt ge?eiaiet wenjCT) aafl 

hal« die an a en Hlederechlaeseiettredea abgeachiedenen 
Partikel rteaen eatfecot werden. Bel iaude trie ilea inla- 
«an gesohleht dies darca Battel* odar Klaprea .tttele 
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eigens dafttr installierter V 0 rrlchtangen oder aber dorch 
Waschen dee Pilters. PCir den nichtindustriellen Binsatz 
Bind die bekannten Beinigung^malBnahmen zu auf wendig. Ins- 
besondere klebende BUoJcetfinde ana der Verbrenntmg flttssi- 
ger Brennstoffe lassen sich auf dieseWeiee nur tmvo li- 
st and ig entfernen. Das Vaschen eines eolcben Pilters wirft 
zuden Abwasserprobleme anf . 

Die der Brfindung zugrandeliegende Aufgabe 1st es, einen 
Blekinroiiiter filr die Abscheidnng von f esten and fliisei- 
gen Partikeln aue dem Abgas ins besondere von niebtinduetri- 
ellen Heizungsanlageri zu eotaaffen, deesen Anschafibngs- 
tmd Unterbaltnngskosten sich in vertretbaren Grenzen hal- 
ten and der leioht' zu warten 1st. 



Die Atfgabe "wird erfindnngBgemae ait einen Blektrofilter 
gelCet, der ans einer Piltericanner mit etner Bintritts- 
8ffnung far das zu reinigende Gas am PuB der Kammer and 
einer AnstrittsSffnung fOr das gereinlgte Gas am iCopf der 
Banner nnd einer Mehrzahl von in der Banner in Abetand von- 
einander angeordneten, sioh in StrSmungsriohtimg des Gases 
erstreckenden, geerdeten, xotarrdrnigen BiederschUgselektro- 
den soKie Jconzentrisch darin angeordneten spannungsfdhroiden 
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Blektroden* die an ihren freien, der Bint rltt86f fnung fUr 
das Gas sugewandten-Bnden, Spruhepitisen eufweisen, besteht 
and daduroh gekennze lo fane t is t , daB tjaatliohe spannungs- 
ffihrende Blektroden an einea eioh ofaerhalb der Bieder- 
tiohlagselektroden erstreckenden Bahmen hSngend in den Bie- 
derschlagselektroden nach JLbheben einer die Bilterkammer 
abachlieBenden Baube aus der Bilterkammer gemeinoara ent- 
nehmbar angeordnet sind. 

Bie erfindungsgenaB vorgesehene MSgliebkeit der Bntnehm- 
barkeit der spannungsftthrenden Blektroden aua der geSff- 
neten Bilterkammer erSffnet die Moglioblceit, sowohl die 
spannnngafUhrenden Blektroden als each die Blederschlage- 
elektroden wit in entsprechender Yeise ausgestalteten Btbr- 
sten Ton Band, aleo ait geringatem apjiartivem Jtafwana, zu 
reinigen, and zwar durchgreifender als dies nit den ttbli- 
ohen BeinigungsoaflnahoeB mdglioh 1st. Dabei konnen die ein- 
selnen Blektroden naoheinander ait einer BinzelbOruta durch- 
gepntet werden,. es kann aber auch eine Mehreahl Von Blek— 
troden, gegebenenfalle das ganze Blektrodenbundel, ait ent- 
epxecbenden BOrstensSteen aif .eimnal gereinigt werden. 

In weiterer Ausgestaltung der B r findung liegen die an lore* 
austrittsseitigen Stirnseiten aofgeweiteten Biedersohlags- 



elektroden mit ihren aufgeweiteten Enden mrter ttberdeckung 
der Zvrteobenranine bflndig gegeneinander an W elnd von 
einer den Yerbieibenden Banu swispben Jmterkamnerwandung 
raid Elektrodenbtindel abachirmenden Manschette eingefaBt, 
so daB das geaaate Gaa swaiigal&rfig dio Hiedersohlagselek- 
troden durohatriimend der Beinigung unterworTen Wird. ZwecJc- 
aaBigerweiae Bind die Biederachlagselektroden unter Bil- 
dung eines secbeeckigen Bundes' aufgeweitet. Daraus resul- 
tiert die groBte Paclcungsdichte der Elektroden und damit 
das Optimum an verbleibenden Strooungeaueracbnitt. 

Me Punktion der elektrischen loiter ftir die spannungsfah- 
renden Elektroden kann Ton dor gem eina amen, eioh anf in 
dor Pilterfcammer angeordneten Isolatoren absttttzenden Bal- 
torung fdr die Elektroden, namlioh deu Bahoen und den da- 
ran angeordneten, die Elektroden tragenden Irarersen, iiber- 
nommen werden. 

Aus Sicherheitsgrfinden kaim der die Eilterkammer absohlies- 
aenden Eattbe ein dio elektrlsche Yerbiadung swisohen den 
spannungsfttbrenden Elektroden. tew. dem die Elektroden tra- 
genden Bahmeri und der Spannungaguelle beim Abfaeben der Hau- 
be unterbrecnender Schalter zugeordnot sein. 
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rird Kaoin sngeorcbie't. Hit 
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*ig«r 1 einen Yertiialschnilrfc durch den 

Wter, ■ - 



Pignr 2 



einen Sennit t nacn Linie H - II 
in Pigur 1, 



Pigur 3 



Fignr 4 



Pigar 5 



die Braufsioht anf einerffieder- 
oohlagselektrode, ' 

die Anetcht der SprOhspitze einer 
epannungsfiihr end en Elektrode, 

einen Burstenkopf fur die Hiede*- 
Qchlagselektroden, 



Pigur 6 



einen Bttretentopf far die apannunge- 
ftthrenden jBlektroden. 



M1Ut beete » «» «« i« same aor to fj^ , einge _ 

Sel ° ,meten Wetle TO » « reteisenden Gal. aarchatWrte* 
MltaAa-aer 1,, wobei ate Btagaaa* 1 2 4w u . 

*et MUerk»»r It aagaordneten BBaaa! BleaerschUgseXik-. 
troa* 13 una den aentr^ch „ den MaaarachlagaaXaMrota 
13 aBsaorfaeten, apahaoagaiateeaaaa Blaktroaeri U paestert 
aataaa. Bat. Paaaterea aer Sprahapitaan 141 aat apaantaga. 
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fUhrenden Blektroden 14 warden die im Gaa befindlicaen 
Sohvebeetoffe - feste und/oder fiuaelge Partlkel ale 7er- 
brennungsprodukte bsw. KfckstSnde aus der mivollBi^di gen 
Torbremmng - unipolar aufgeladen und die unipolar aaf ge - 
ladenen Partial sodann an der J^nwaudung 131 der Hieder- 
sohlagselektroae 13 abgeschieden! 



Pttr die Jlnfreohterhaltung der Wirksamkeit 



dee Piiters 1st 
Hiederechlagselektroden 



cb erforderlich, insbeaondere die 

13, an denen aich die abgeechiedenen Partlkel absete 
Zeit jeu zeit zu 

barkeit der 



en, -yon 



rexnigen. Zu dleeem Zweck is* eine Bntnebm- 



spannungsftthrenden Blektroden 



terkaomer 11 una damit auu den 
vorgeeehen, die es gestattet, die 
U nit? Bttroten geoafl Plgur 5 und die 
Blektroden 14 nit Bursten geoafl Figur 



14- aus der Bll- 
ffiederscfiagselefctroden 13 . 



HSgiiohkeit zur Bntnanme der 



Hiederschl^gselektroden 
spannungsfubrenden 
6 zu relnigen. Pie 
epannungefuhrenden Blektroden 



14 aus der Biltetfcaaaer 11 wird dadurch erottnet, dafl dae 
Oberteil der Biiterkaamer 11 als abnehabare Haube m 



bildet 1st, und die 



apannungefuhrenden Blektroden 14 



auege- 
gemein-^ 



an elner aus ai*e, Bah^n ,6 «M iarm aa^ortaetea *ra- 
161 basteKenao, Irfigarkonstrottion aofgehgngt si*l, 



versen 



die nach Abheben.fler Haube 111 
nehabar 1st. 



aas der 



Pilterkamfijer 



11 ent- 



^aoo^i / neon 
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W. ^.amungaiateeMen Maktroaan H eial Bit a „ ^ 
dar C eatelUan Spanawg^eUe anatttelbar anion die Xat- 

tenden Irareraen 161 ma am laiWd*. 

01 ««eMan, an 4i, spannunge- 

(17) Ha.-m , 6TOWIn . ^ 8t _ . 
1«, 17, bet. <ir . 

■D* aaetrittaettt, ^ AntBeitn ^ ^ ^ _ 
*e lt en .iaaaraOXaaaaXa^an 13 ^ lhrfl ^ 

aa Oae «e Mngram>e 1? ^ ^.^^^ 

r *~ "-^Wh*. 13 ^^tata-Baiag 
aaraelt atoh In den an at. 7 
tar 1,3 „ a "*«*—« 11 a.gefor.tan fcloh- 

113. me aar atwa in aM9uW ^ 
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4n a P r a c h e 



9 Sumter, bestehe* ^ ^ ^^.^ - 

Kerm , . ^ OT ^"W* B a3 aa Pub 4er Kaa - 

: — — — .rrr:~ 

;i et8en - 181 *• — - ^ 

oangeM in dm Hieaereohlagaelefctro- 
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den nach Abhoben einer die Pilterkammex abs chile Ben- 
den Hatibe aus der Filterkammer gemelnsara entnehmbar 
. angeordnet stud. 

2. Blektro filter nach Anspruch 1, dadurch g eternize io hue t , 

daB die m ihreh aastrittsseitigen Stiraseiten aufgeweite- 
ten Hie d era chlag^el efctro den mit ihren attfgeweiteten End en 
mtter Uberdecktmg der Zwisduenraume bfindig gegeneinander 
m lie gen und iron einer den xerbleibenden Baam zwieclxen 
Pilterfcammervrandung tmd Eleirtrodenbliiflel abschirmenden 
Manschette eingefaflt sind* 

- » 

3« Elektrofilter nach ^nspruch Z, dadnxbh-gekennzeiebnet, 
daB die Biederschlagselektroden center Bildung eines sechs- 
ectigen Bundes aufgeweitet Bind. 

4. Elektrofilter nach den Anspriichen 1 bis. 3, dadnrch gekenn- 
zeichnet, daB der sich fiber in der Jilterkammer angeordne- 
te Isolator en abstotzende, nit die Bpanntmgafuhrenden Elefc- 
troden tragenden xravereen Teraehene Bahmen una die xraver^ 
aen aie eleitriachen Leiter Xtir die ep aunangeftihr eriden 
JSlektroden Bind. 
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5. «* «ea i»P*ta , Ma 4, aataroh ge _ 

k^etotaet, - da8 aer absohlt..^ 
Haabo e i„ ate rtektrleohe 4ea BpgQ . 

. .mngsfflteenaen. JUHxod™ tew. deB ale SUktroaen ^_ 

Ha.be nntertrecheaaer Sohalter sngeortaet la*. 
IrtoMer n * SchieberrersohluS abetgeftt. 



1 



Leerseite 



THIS PAGE BUNK 



(USPTO) 



z 




309833/066* 



is 

2206057 




309333/0668 




3098*3/0668 



THIS PAGE BLANK (uspto) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects hi the images include but are not limited to the items checked: 

EKbLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□'faded TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

Klines or marks on original document 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



t mk PAGE BLANK (uspto) 



